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TODAYS AGENDA
1) ASSET MANAGEMENT CONCEPTS
2) TRANSPORTATION ASSET MANAGEMENT
3) PAVEMENT ASSET MANAGEMENT
4) BREAK
5) EXAMPLES – CALCULATING PERFORMANCE 
MEASURES
6) DATA MANAGEMENT FORMAT




“An ongoing process of maintaining, 
upgrading, and operating physical assets 
cost effectively, based on a 
continuous physical inventory 
and condition assessment”
Source:  Michigan Act 499 of the Public Acts of 2002.
What is Asset Management?
At the most basic level asset management is a way 
to meet the goals of good ownership, effective 
management, and responsible stewardship
What is Asset Management?
Local Agency Guidelines for Developing an Asset Management Plan and Process May 2011
Balancing agency goals through asset management
© 2017 Applied Pavement Technology, Inc.
Driven by Policy
Based on Performance 

























2) Rating (Assess Conditions)
3) Predict Future Conditions
4) Set Goals / Performance Management
5) Policy for Selecting Projects
6) List of Potential Projects
7) Report Results
This means that your infrastructure budget is spent on items that help achieve the 
agency’s goals and objectives. If you don’t know what your are trying to achieve, it makes 
it difficult to decide what priorities to fund.
How would policies influence how resources are allocated?
How would they influence what was measured?
How would they influence what treatment is used, when?
Driven by Policy
ASSET MANAGEMENT CONCEPTS
The agency’s goals and objectives drive daily decisions about where to spend 
maintenance and rehabilitation money.
• How would you measure performance?
• Additional Life added to the Network
• Average Remaining Service Life
• What is the %Poor 
• Why is a performance target important?
• We all need to have something to aim at
Based on Performance
ASSET MANAGEMENT CONCEPTS
Different treatment choices are considered over the life of an asset to keep the annual cost 
of maintaining system as low as possible.
Factors:
• Initial Cost/Replacement Cst
• Service Cost
• Preventive Maintenance Cost
• Years of Service
• Innovations and Technology that Increase Life?
Founded on Life Cycle Needs 
ASSET MANAGEMENT CONCEPTS
Report to Commissioners/Council
May change operations based on data
Decisions need to be justified to decision makers 
and public
Defensible
Since every need can’t be addressed, it is important to have a reliable process for selecting 
projects that can be explained and supports the agency goals.
ASSET MANAGEMENT CONCEPTS
Preservation
KEY TO ASSET MANAGEMENT PLAN
Preservation
KEY TO ASSET MANAGEMENT PLAN
Preservation is the act of keeping an object safe from injury, harm, or destruction. 
Or
Preservation would involve minimizing the destructive effects of environment and traffic by regular or 












House for Sale – Needs some work
Great location
Quiet street
Down the street from park
2 blocks from shopping
Priced right for a quick sell!
Goal – Live in the house for 15 years
– Gain as much value in the asset
Budget  Approximately $10,000/yr
HOME IMPROVEMENT EXERCISE
PROJECTS Improve Drainage Landscape New Windows
Fix Windows New Roof             Overlay Roof       Install Gutters
Replace Floor Coverings Build Garage  New Furnace
HOME IMPROVEMENT EXERCISE
GUIDANCE
General rules of asset management in a resource limited environment:
1st Select projects that stop or reduce damage to the asset.
2nd Select projects that have the potential to save money in the future.
3rd Select projects that add functionality or value to the asset.
When presented with a choice of projects, select the one with:
a. Lowest cost per unit of improvement
b. Quickest time of payback
HOME IMPROVEMENT EXERCISE
1) 2) 3) 4) 5)
6) 7) 8) 9)
HOME IMPROVEMENT EXERCISE
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6) 7) 8) 9)
HOME IMPROVEMENT EXERCISE
GUIDANCE
General rules of asset management in a resource limited environment:
1st Select projects that stop or reduce damage to the asset.
2nd Select projects that have the potential to save money in the future.
3rd Select projects that add functionality or value to the asset.
When presented with a choice of projects, select the one with:
a. Lowest cost per unit of improvement






Set Goals / Performance Management 
Policy for Selecting Projects














Furnace Lasts 25 years
Roof Lasts 20 years 
Carpet Lasts 10 years
ASSET MANAGEMENT PROCESS
COMPONENTS
Set Goals / Performance Management 
Goal 
– Live in the house for 15 year
(Individual parts must meet needs of owner)
– Gain as much value in the asset
(Value of house should increase)
ASSET MANAGEMENT PROCESS
COMPONENTS
Set Goals / Performance Management 
What if the Goal was Different? – Rental for college students
Q - Are these still important?
ASSET MANAGEMENT PROCESS
COMPONENTS
Set Goals / Performance Management 
What if the Goal was Different “Flip the property for profit?
Q - Are these still important?
ASSET MANAGEMENT PROCESS
COMPONENTS
Policy for Selecting Projects
1st Select projects that stop or reduce damage to the asset.
2nd Select projects that have the potential to save money in      
the future.
3rd Select projects that add functionality or value to the 
asset.
When presented with a choice of projects, select the one 
with:
a. Lowest cost per unit of improvement
b. Quickest time of payback
ASSET MANAGEMENT PROCESS
COMPONENTS




















2) Rating (Assess Conditions)
3) Predict Future Conditions
4) Set Goals / Performance Management
5) Policy for Selecting Projects
6) List of Potential Projects
7) Report Results
FHWA 6 Essential Components of Asset Management Plan:
1. A summary listing of the pavement and bridge assets 
including a description of the condition of those assets
2. Asset management objectives and measures
3. Performance gap identification
4. Lifecycle cost and risk management analysis
5. A financial plan
6. Investment strategies
TRANSPORTATION ASSET MANAGEMENT PLAN
FHWA 6 Essential Components of Asset Management Plan:
1. A summary listing of the pavement and bridge assets 
including a description of the condition of those assets
2. Asset management objectives and measures
3. Performance gap identification
4. Lifecycle cost and risk management analysis
5. A financial plan
6. Investment strategies
Minimum requirements in the 
Asset Management Plan 
approved by INDOT  as 
defined in HB 1001
TRANSPORTATION ASSET MANAGEMENT PLAN
FHWA 6 Essential Components of Asset Management Plan:
1. A summary listing of the pavement and bridge assets 
including a description of the condition of those assets
2. Asset management objectives and measures
3. Performance gap identification
4. Lifecycle cost and risk management analysis
5. A financial plan
6. Investment strategies
These are the concepts of Asset 
Management that Indiana LTAP will 
continue to teach and promote. 
TRANSPORTATION ASSET MANAGEMENT PLAN
Getting better value for each $$ invested in roads and bridges.
Improving Network conditions, even under constrained funding.
Making more informed, strategic decisions about how to invest funding.
Better way to communicate funding needs with agency officials, public, and 
elected officials.
Benefits of TAM
TRANSPORTATION ASSET MANAGEMENT PLAN





TRANSPORTATION ASSET MANAGEMENT PLAN
LTAP DATA MANAGEMENT SYSTEM
ASSET MANAGEMENT HISTORY AND DEVELOPMENT




Wheel Tax Higher 
Rates (Counties)
2014 2016 2017 2018
Increase in Gas Tax
Increase in CCMGF









$500,000 to LTAP for 
Asset Management 
Resources and Data 
Management System 
$250,000 to LTAP for ongoing 
upkeep for the DMS and 
Asset Management
LTAP required to report 
annually to Indiana 
Legislatures on Local 
Road and Bridge 
Conditions
2016 – HB 1001
Local Road and Bridge Matching Grant Fund
County Wheel Tax Rates > $25/$40
Municipal Wheel Tax and Excise Surtax
2018 – HB 1290
Preservation included in your 50% rule
Asset Management - When? Why?
TRANSPORTATION ASSET MANAGEMENT PLAN
2018 – HB 1290:
50% MVH funds “Construction, Reconstruction
Maintenance, Preservation”
Asset Management - When? Why?
TRANSPORTATION ASSET MANAGEMENT PLAN
2018 – HB 1290:
50% MVH funds “Construction, Reconstruction
Maintenance, Preservation”
Preservation - (7) The term "preservation" means the preventative treatment, nonstructural 
treatment, rehabilitation, or structural repairs made to transportation infrastructure and related 
drainage that are included in an asset management plan approved by the Indiana department of 
transportation in collaboration with the local technical assistance program at Purdue University.
Asset Management - When? Why?
TRANSPORTATION ASSET MANAGEMENT PLAN
Preservation
KEY TO ASSET MANAGEMENT PLAN
Network Management vs. Project Management
KEY TO ASSET MANAGEMENT PLAN
Transition
Project Management                   Network Management
Network Management vs. Project Management










Set Goals / Performance Management 
Policy for Selecting Projects
List of Potential Projects That Meet Criteria / Costs/ Benefits
Inventory
TRANSPORTATION ASSET MANAGEMENT PLAN





















Budgeting, Planning, Communicating, Reporting
TRANSPORTATION ASSET MANAGEMENT PROCESS
COMPONENTS
Report Results
Inventory  (Assess Conditions)
Rating (Assess Conditions)
Predict Future Conditions
Set Goals / Performance Management 
Policy for Selecting Projects
List of Potential Projects That Meet Criteria / Costs/ Benefits
TRANSPORTATION ASSET MANAGEMENT PROCESS
INVENTORY
Managing inventory data
Ø Simple – Spreadsheets/Database/GIS
Ø Simple+ - LTAP Data Management System
Ø Moderate – Public Domain Software
Ø Advanced – Private Domain Software
TRANSPORTATION ASSET MANAGEMENT PROCESS
INVENTORY
HOW TO BREAK UP ROADS INTO SEGMENTS?
1. Typical Project Length
2. Repeatable 
3. Consistent Width
4. Change in Surface Material
Intersection to Intersection




2. When was it Constructed
3. Functional Class
4. Average Daily Traffic
5. Average Daily Truck Traffic
6. Functionality of Pavement (Ride Quality)
7. How many Homes does it serve
8. ROW Condition
9. Drainage Condition
“Anything that is required for your Network 
Analysis and also information helpful for project 
selection”
TRANSPORTATION ASSET MANAGEMENT PROCESS
COMPONENTS
Report Results
Inventory  (Assess Conditions)
Rating (Assess Conditions)
Predict Future Conditions
Set Goals / Performance Management 
Policy for Selecting Projects
List of Potential Projects That Meet Criteria / Costs/ Benefits
Why rate Roads?
TRANSPORTATION ASSET MANAGEMENT PROCESS
Why Rate Roads?
TRANSPORTATION ASSET MANAGEMENT PROCESS
Condition –What Shape is it in?
Why Rate Roads?
TRANSPORTATION ASSET MANAGEMENT PROCESS
What Work to do, When, and Where?
Why Rate Roads?
TRANSPORTATION ASSET MANAGEMENT PROCESS
Measure Treatment Effectiveness
Measure Progress towards Goals
Why Rate Roads?
TRANSPORTATION ASSET MANAGEMENT PROCESS
Cost Effectiveness of Treatments
Fix Type
Cost $ per Lane 
Mile Added Life
Cost per Year of 
Added Life
Crack Seal $4,000 1 yr. $4,000
Chip Seal & 
Crack Seal
$20,000 5-9 yr. $4,000
Overlay $100,000 8-12 yr. $12,500
Crush & Shape $150,000 14 yr. $10,700
Reconstruction $300,000 15 yr. $20,000
TRANSPORTATION ASSET MANAGEMENT PROCESS
RATING SYSTEMS
Ordered State Ratings
Set of criteria which describe a set of discrete, ordered 
states.
Professional observer judges state and assigns rating.
Usually most cost effective system
Most subject to variability by rater
• PASER – Pavement Surface Evaluation and Rating• NBI – Bridge Inspection Ratings
Ordered State Rating System
TRANSPORTATION ASSET MANAGEMENT PROCESS
60
Block Cracking Moderate 
Progression
Rutting Less  Than ½ Inch
Transverse Cracks 20 Spacing
Longitudinal Joint Cracks Present
PASER 5
TRANSPORTATION ASSET MANAGEMENT PROCESS
RATING SYSTEMS
Index System
1. Set of criteria which relates physical measurements of 
distress extent and observer opinion of severity to a numeric 
rating.
2. Criteria numerically relate distresses to each other.
3. Usually requires sampling and reliance on statistics to apply 
over large network
4. Index levels may not be discrete 
5. Record of distress propagation
•PCI – Pavement Condition Index (Micropaver)•IRI – International Roughness Index
Index Rating System
TRANSPORTATION ASSET MANAGEMENT PROCESS
270 sqft Moderate Block Cracking 
20 pts
120 sqft minor 
Rutting 10 pts  
578 LF of Severe 
Transverse 
Cracks 10 pts 
120 LF Med Severity 
Joint Distress 5 pts 
PCI 45
TRANSPORTATION ASSET MANAGEMENT PROCESS
TYPES OF RATING SYSTEMS




•FWD data (pavement rigidity)
•Crack frequency
TRANSPORTATION ASSET MANAGEMENT PROCESS
TYPES OF RATING SYSTEMS
Things to consider:
Sustainable 
• Cost to collect




• Other’s in your organization
• Elected officials
Be descriptive about the asset
• Aid in decision making 
• Have the correct level of detail
TRANSPORTATION ASSET MANAGEMENT PROCESS
MOST LOCAL AGENCIES CHOOSE
PASER – Pavement Surface Evaluation and Rating
Visual survey—based on sound engineering principles
Measure of surface distress (Environmental & 
Structural)
Reported on a scale of 1-10
Combines into three categories
• Routine maintenance (8 - 10)
• Capital preventive maintenance  (5 - 7)
• Structural improvement  (1 - 4)
TRANSPORTATION ASSET MANAGEMENT PROCESS
COMPONENTS
Report Results
Inventory  (Assess Conditions)
Rating (Assess Conditions)
Predict Future Conditions
Set Goals / Performance Measurement
Policy for Selecting Projects
List of Potential Projects That Meet Criteria / Costs/ Benefits
Project Prediction vs. Network Prediction
TRANSPORTATION ASSET MANAGEMENT PROCESS
Why Do Prediction?
TRANSPORTATION ASSET MANAGEMENT PROCESS
Project Level
•Determine how long an asset will last
•Determine when a treatment is necessary on a segment of road
•Determine cost effectiveness of specific treatments
Network Level
•Determine impact of planed treatments
•Assess funding level suitability
•Determine treatment activity needed to meet a target
Project Level Prediction
TRANSPORTATION ASSET MANAGEMENT PROCESS
• Past experience / Professional opinion 
• Forward projecting models
• Historical data models
• Probabilistic models 
• Deterministic models
Predicting the Future
TRANSPORTATION ASSET MANAGEMENT PROCESS
Professional Experience
• New asphalt pavement last 14 years
• 5 years after rehab or 2 years after overlay need a crack seal
• 8 years after resurfacing need seal coat
• Overlays last 6 years
Concerns
• No calibration
• Assumptions are sensitive to error
Network Predictions





Components of Asset Management
4. Lifecycle Costs and Risk Management Analysis
Components of Asset Management
4. Lifecycle Costs and Risk Management Analysis
Components of Asset Management
4. Lifecycle Costs and Risk Management Analysis
Components of Asset Management
4. Lifecycle Costs and Risk Management Analysis




1 2 3 4 5 6 7 8 9 10
10 0.0% 0.1% 0.1% 0.7% 0.2% 1.5% 8.8% 22.6% 58.3% 7.7%
9 0.0% 0.1% 0.1% 1.2% 0.6% 3.2% 18.5% 49.7% 26.8%
8 0.0% 0.0% 0.1% 2.5% 2.7% 8.9% 39.1% 46.7%
7 0.0% 0.0% 0.4% 4.4% 10.6% 31.9% 52.7%
6 0.0% 0.0% 1.2% 14.6% 34.4% 49.6%
5 0.0% 0.3% 6.3% 39.0% 54.4%
4 0.1% 1.3% 28.5% 70.1%
3 0.1% 16.5% 83.3%
2 2.5% 97.5%
1 100%
TRANSPORTATION ASSET MANAGEMENT PROCESS
COMPONENTS
Report Results
Inventory  (Assess Conditions)
Rating (Assess Conditions)
Predict Future Conditions
Set Goals / Performance Measurement
Policy for Selecting Projects
List of Potential Projects That Meet Criteria / Costs/ Benefits
Why Performance Management
TRANSPORTATION ASSET MANAGEMENT PROCESS
Goal of Performance Measurement
• Provide a technical basis for decisions.
• Show transparency and provide accountability.
• Provide a basis to justify budget increase requests.
• Show progress toward goals or policies.
KEY QUESTION
79
Does your measure predict 
your desired outcome?
Performance Measures
TRANSPORTATION ASSET MANAGEMENT PROCESS
Performance Measures
TRANSPORTATION ASSET MANAGEMENT PROCESS
Pavements
• Pavement Condition – PASER
• Roughness – IRI





• % Structural Deficient
• % Functionally Obsolete
• # Weight Restricted Bridges
• %Good, Fair, Poor
81
Performance Targets
TRANSPORTATION ASSET MANAGEMENT PROCESS
Targets turn policy into action by committing to 
accomplishing a goal
Defines the agency’s expectations and user’s 
expectations
Questions?
• Is it realistic? 
• Does it make sense for your agency?
Performance Measures and Network Level Analysis
TRANSPORTATION ASSET MANAGEMENT PROCESS
Network level prediction should be used to 
determine a treatment strategy to accomplish 
performance management targets.
Example: Target – Attain 85% good by 2025
Performance Measures and Network Level Analysis
TRANSPORTATION ASSET MANAGEMENT PROCESS












2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Structurally Sound Poor
Network level annual strategy:
o 1 mile reconstruct
o 2.5 miles overlay
o 8 miles chip seal
o 12 miles crack seal
TRANSPORTATION ASSET MANAGEMENT PROCESS
COMPONENTS
Report Results
Inventory  (Assess Conditions)
Rating (Assess Conditions)
Predict Future Conditions
Set Goals / Performance Management 
Policy for Selecting Projects (Mix of Fixes)
List of Potential Projects That Meet Criteria / Costs/ Benefits
Questions to Understand the Asset
TRANSPORTATION ASSET MANAGEMENT PROCESS
1. How long will the asset be likely last?
2. What takes away from the life of the asset?
3. Are there treatments that can restore life to the asset?
4. Are there options to salvage or rehabilitate part of the asset to 
retain value?
5. At what point is replacement necessary?
TRANSPORTATION ASSET MANAGEMENT PROCESS










TRANSPORTATION ASSET MANAGEMENT PROCESS
RIGHT TREATMENT AT THE RIGHT TIME
Mix of Fixes
Maintenance first before 
its “broken”
Maximize low cost fixes 
or preventive treatments 
Replace or rehabilitate 
the asset as money 
permits
Worst First
• Select worst assets first 
for treatment• Focus on rehabilitation 
and replacement of failed 
assets
• Little or no preventive 
maintenance on “Good” 
assets
TRANSPORTATION ASSET MANAGEMENT PROCESS















POLICY – WHEN AND WHAT?
Years



















5 10 15 20 25 30
CDP
TRANSPORTATION ASSET MANAGEMENT PROCESS
RIGHT TREATMENT AT THE RIGHT TIME
Report Results
Inventory  (Assess Conditions)
Rating (Assess Conditions)
Predict Future Conditions
Set Goals / Performance Measurement
Policy for Selecting Projects
List of Potential Projects That Meet Criteria / Costs/ Benefits
Selecting Projects
TRANSPORTATION ASSET MANAGEMENT PROCESS
1. Network level strategy to reach goal based on 
forecast
2. List of candidate pavements in the “Window” 
for each treatment




Network level annual strategy:
o 1 mile reconstruct
o 2.5 miles overlay
o 8 miles chip seal
o 12 miles crack seal
Define criteria for selecting a treatment location
Example: Chip Seal
Criteria:
o PASER 5 or 6 anticipated at time of treatment
o Low to moderate volume road
o Rural location 
o Non-residential 
o No curbs or storm sewer 
Priority Matrix
TRANSPORTATION ASSET MANAGEMENT PROCESS
Define criteria for evaluating candidate projects













Miller Rd 1 3 1 3
Townline Rd 3 3 2 1




TRANSPORTATION ASSET MANAGEMENT PROCESS
COMPONENTS
Report Results
Inventory  (Assess Conditions)
Rating (Assess Conditions)
Predict Future Conditions
Set Goals / Performance Measurement
Policy for Selecting Projects
List of Potential Projects That Meet Criteria / Costs/ Benefits
Report the Results
TRANSPORTATION ASSET MANAGEMENT PROCESS
• Engages stakeholders and decision makers by 
providing actionable data.
• Show transparency and provide accountability.
• Show progress toward goals or policies






1) Objectives and Measures
a) Microsoft Word or
b) PDF
2) Inventory and Condition Ratings
Microsoft Excel




A. Define the Agency performance goals and expected level of 
service for pavements.
B. Define the rating system used (PASER, PCI, etc.)
C. Describe the process used to develop a work plan.
D. Describe the monitoring program and plan for making updates 
and adjustments.








3) NCPP QUICK CHECK
4) EXTENDED SERVICE LIFE
PERFORMANCE MEASURES






























How many lane miles in your road network?
How many lane miles of work each year?
(Rehab and reconstruction only)
PERFORMANCE MEASURES
SERVICE CYCLE EXAMPLE
Kosciusko County – 1163 centerline Miles
# Miles Reconstructed – 5 Miles
# Miles of Repaved – 30 Miles
#Total = 35 Miles
Service Cycle = Centerline Miles/Total = 1163/35 = 33 years
Actual Life = 20 years
33 > 20 therefore – Losing Ground, need more $$$
PERFORMANCE MEASURES
SERVICE CYCLE EXAMPLE
Kosciusko County – 1163 centerline Miles
Additional Paving $$$ Need:
Required # Miles per year = 1163/20 = 58.2 miles per year
Currently – 35 miles 
Need:  58.2-35 = 23.2 Miles per year
Cost of Additional 23.2 = 23.2 miles x $250,000 = $5,800,000
PERFORMANCE MANAGEMENT TERMS
CDP - Critical Distress Point  - The CDP is the point when pavement 
distress changes from needing preventive maintenance to needing 
structural improvement  (PASER rating 4)
RSL - Remaining Structural Life - RSL is the time in years from the 
present until the pavement reaches the CDP
DSL – Design Structural Life - DSL is the design life of the pavement to 
the CDP.  On day 1 it should equal RSL.  But does it?
ESL – Extended Service Life - ESL is the time in years added to the 
current RSL based on the type of fix used. It does not represent the 
longevity of the treatment
PAVEMENT MANAGEMENT TERMS







































































NCPP NETWORK CONDITION EXAMPLE
• # Of Lane Miles in your network
• Treatment Activity – Past & Future
• Programmed Activity (reconstruction, chip seal, etc.)
• Fix Cost (per lane mile)
• Extended Service Life (ESL) for each treatment
• # of lane miles treated
• Result
• Compare the “RSL Lost” to the “ESL Gained”
PERFORMANCE MEASURES












X               
# of Miles
Total Cost
Reconstruction $530,000 15 4 60 $2,120,000
Rehabilitation $170,000 14 6 84 $1,020,000
Mill & Overlay $68,000 8 5 40 $340,000
Non Struc. OvL $32,000 2 7 14 $224,000
Crack Seal $4,800 1 6 6 $28,800
PERFORMANCE MEASURES
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Mill & Overlay $68,000 8 5 40 $340,000
Non Struc. OvL $32,000 2 7 14 $224,000
Crack Seal $4,800 1 6 6 $28,800
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Reconstruction $530,000 15 4 60 $2,120,000
Rehabilitation $170,000 14 6 84 $1,020,000
Mill & Overlay $68,000 8 5 40 $340,000
Non Struc. OvL $32,000 2 7 14 $224,000
Crack Seal $4,800 1 6 6 $28,800
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X               
# of Miles
Total Cost
Reconstruction $530,000 15 4 60 $2,120,000
Rehabilitation $170,000 14 6 84 $1,020,000
Mill & Overlay $68,000 8 5 40 $340,000
Non Struc. OvL $32,000 2 7 14 $224,000
Crack Seal $4,800 1 6 6 $28,800
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X               
# of Miles
Total Cost
Reconstruction $530,000 15 4 60 $2,120,000
Rehabilitation $170,000 14 6 84 $1,020,000
Mill & Overlay $68,000 8 5 40 $340,000
Non Struc. OvL $32,000 2 7 14 $224,000
Crack Seal $4,800 1 6 6 $28,800
204 $3,732,800
PERFORMANCE MEASURES














Reconstruction $530,000 15 4 60 $2,120,000
Rehabilitation $170,000 14 6 84 $1,020,000
Mill & Overlay $68,000 8 5 40 $340,000
Non Struc. OvL $32,000 2 7 14 $232,000
Crack Seal $4,800 1 6 6 $28,800
204 $3,740,000
Gained 204 Lane Mile Years—Fixes
Lost 625 Lane Mile Years—Deterioration
204 ESL - 625 RSL lost = - 421 RSL
Recovered less than 33%
PERFORMANCE MEASURES














Reconstruction $530,000 15 4 60 $2,120,000
Rehabilitation $170,000 14 6 84 $1,020,000
Mill & Overlay $68,000 8 5 40 $340,000
Non Struc. OvL $32,000 2 7 14 $224,000
Crack Seal $4,800 1 6 6 $28,800
204 $3,732,800
84% of Budget
(10 miles = 1.6% of 
network)
Only 2 yr from 
Overlay
Only 6 miles crack 
sealed
PERFORMANCE MEASURES












Years   
ESL
Total Cost
Reconstruction $530,000 15 2 30 $1,060,000
Rehabilitation $170,000 14 6 84 $1,020,000
Mill & Overlay $68,000 8 5 40 $340,000
Non Struc. OvL $32,000 2 7 14 $224,000
















Years   
ESL
Total Cost
Reconstruction $530,000 15 2 30 $1,060,000
Rehabilitation $170,000 14 6 84 $1,020,000
Mill & Overlay $68,000 8 5 40 $340,000
Non Struc. OvL $32,000 5 7 35 $224,000



















Years   
ESL
Total Cost
Reconstruction $530,000 15 2 30 $1,060,000
Rehabilitation $170,000 14 6 84 $1,020,000
Mill & Overlay $68,000 8 5 40 $340,000
Non Struc. OvL $32,000 5 7 35 $224,000
Chip Seal w CS $20,000 5 30 150 $600,000
Crack Seal $4,800 1 6 6 $28,000
PERFORMANCE MEASURES















Years   
ESL
Total Cost
Reconstruction $530,000 15 2 30 $1,060,000
Rehabilitation $170,000 14 6 84 $1,020,000
Mill & Overlay $68,000 8 5 40 $340,000
Non Struc. OvL $32,000 5 7 35 $224,000
Chip Seal w CS $20,000 5 30 150 $600,000
Crack Seal $4,800 1 70 70 $336,000
PERFORMANCE MEASURES















Years   
ESL
Total Cost
Reconstruction $530,000 15 2 30 $1,060,000
Rehabilitation $170,000 14 6 84 $1,020,000
Mill & Overlay $68,000 8 5 40 $340,000
Non Struc. OvL $32,000 5 7 35 $224,000
Chip Seal w CS $20,000 5 30 150 $600,000
Crack Seal $4,800 1 70 70 $336,000
Lost 625 Lane Mile Years – Deterioration 
Gained 395 ESL/Lane Mile Years – Treatments
- 625 + 409 = - 216      (vs. - 421)
Recovered 65%       (vs. 32%)
Spent $152,000 Less
Calculating Extended Service Life 
PERFORMANCE MEASURES
OBJECTID F_STREET FROM_STREET TO_STREET_ LENGTH WIDTH NO_LANES SURFACE_TYPE 2006 PASER 2008 PASER 2010 PASER 2012  PASER 2014 PASER 2016 PASER 2018 PASER
150MAUZY ST CLINTON ST HARRISON ST 0.073869 16 2 Asphalt 5 8 7 6 5 5 8
















5 8 7 6 6 5 8
Chip Seal in 2008: $15,000
Extended Service Life = 2014-2008 = 6 Years
Cost per year of Extended Service Life = $15,000/6 years = $2500/ year 
















7 8 8 7 6 5 8
Chip Seal in 2008: $15,000
Extended Service Life = 2016-2008 = 8 Years
Cost per year of Extended Service Life = $15,000/8 years = $1,875/ year 
Conclusion
Maybe more cost effective to apply Chip Seal at a better condition 





Most cost effective treatments start at top and work down.
Variables:
1) Budget
2) Condition when Treatment was used.
3) How long the Treatment added life.
4) Rate of Deterioration
DATA MANAGEMENT SYSTEM
1) DMS OVERVIEW
2) PAMP TEMPLATE OVERVIEW 
AND FORMATTING
3) GIS AND COLLECTOR APP
LTAP DATA MANAGEMENT SYSTEM (DMS)
CREATING AN ACCOUNT
https://ltapdms.itap.purdue.edu/ltap
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6) “To” and “From”
Existing Spreadsheet
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• 1 license per Local Agency
• We are requiring the request to come in from the LPA
Online
• You can edit the Pavement Asset Management template fields online
Mobile App
• You can track your location on map and edit road conditions
New Mexico D.O.T. 
Route 66 Albuquerque, NM

